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Sample (2) is fixed in clamps of spindles and springs are adjusted 
to set the initial stress, before motors are started. Cam (15) is 
turned and applies loading through a suspension and spring to the 
clamps, forming the high frequency loading formed in elements of engine 
combustion chambers. 

Cam (19) acts through a push-rod, regulated bolt and spring, to 
form axial loading, simulating high frequency loading formed in 
combustion chambers. Light heater (28) forms a temperature wave in 
sample (2), simulating the temperature waves formed in the combustion 
chamber of an engine. 

USE - Thermo-mechanical fatigue testing of materials used in I.e. 
engine combustion chambers. Bui . 12/30 . 3 . 87 . (4pp Dwg.No.1/5) 
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(56) ABTOpcKOe CBHfleTenbCTBO CCCP 

» 1266847. kji. C 07 D 203/02, 1985 , 
Jones CD., Langsjoen A., Neu- 
mann M. , Neumann C.,Lorolefer J. The 
polymerisation of ethylenilnine. 
J*. Org. Chem. 1944, v. 9, W 2, 
p. 125-147. 

(54) CII0C0B BHflEJIEHHH l-(2-AMHH0- 

(57) H3o6peTeHKe KacaeTca rexepoaHic- 

JTHMeCKMX COeAHHeHHft, B qaCTHOCTH BbT- 

nejieKMH I - (2-aMHH03THji) -aanpHAHHa 

(A3A), KOTOpuft npHMeHHIOT B CHHTB3£ 

nojiMMepoa HJtH OKOJiorinecKH ektmbhux 
BemecTB. noBbsneHHe BtoxoAa m mhctotu 
b npoqecce pexTHfrocaUHH peaicuHOHHoft 
CMecH (PCM) AOCTHrae-rc* TeM, iro 
npoBOAHT o6pa6oTKy PCM CMeCbio am&a- 
TiwecKHx yrnesoAopoB (JHT), KMewcpfx 
T'.KHn. 65-1 05 °C h npeABapMTejibKO o5- 



pa6oTaHHbtx boahoA qeno^bio no pH-8-IO. 
PCM, o6pa3yxmanCH peaicuHeft C a H 4 Cl, 2 , 
3THjieHAMaMHHa (3flA)» coAepXHT H t O, 
C 2 ft 4 Cl 2 , 3flA, npHMecH, mmepasKH 
(nn) aMMH03THjniHnepa3HH (A3Il).CHa^a- 
Jia H3 PCM AHCTHJUiHimeft OTAejunoT ^0, 
3flA m C Z H 4 C1 2 , a 3axeM pejCTKfoocaAHeA 
b npHcyrcTBHH, HanpKMep, rexcaHa, 
oOpadoraHHoro IOZthbm NaOH h pasAe- 
JieHHoro ot boah| nonyuaurr T $pa*AH» 
c T.KHn. 64-69*C, KOTopaji npH oxnax- 
AeaHH paccnaHsaeTCH. BepxHttft cjxoft - 
reKcaH c npKMecitMH, aosBpaqaioT a Ha- 
naro npouecca, mooofft - cxecb 3flA, 
IK!, A3II, ciieAW 3T BosBpaiqajoT b cTa- 
A*«o cHHTesa ADA; II - $paKi*Kn e 
t.km". 70-!27°C - rexcan c A3A bob- 
spamaioT Ha noaropKoe B^Aejieime A3 A. 
Ill - *paxmtH c T.KHn • 128-130°C 
npeACTaBJineT coGoft 99,7Z-Huft A3A 
c npHMecHMH A3II. Buxoa 94, 3t ot sa- 
rpysxH, a c yteTOM bosbpbtob 97 f 8X. 
Ky6oBwft ocTaTox coAepxtrr A3I1 h npHMe- 
ch nojtHMepa A3A. IIonyneKHe npoAyxTa 
A3A c Hcnojib30B annex Heo6pa6oTaiiHoro 
reKcaHa, oOecneMHBaeT buxoa 87 f 8 - ■ 
npH 99,7Z-Hoft tiHCTOTe. 
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• 1300021 
HaoCpeteHMe othochtc* x cnocoOy 
BMAanemfH ]-(2~aMHit03TKn)~a3HpHAHHa, 

XOTOpuft HCnOJn>3yCTCiS Ana npOH3BOACT~ 

aa nonHMepttboc KarepKajiOB h CHojiont- 
qecxH axraBHux semecTB* 

VfiJtb HaoSpereRHH - yBemneHHe Btr* 
xona h noBbneime vhctotu I-(2-aMHHo- 

PTHJ1 ) "S3 HpHAHH3 . 

( II p h m e p 1 . H3 peaxoHOHHoft cne- 
ch b noxiyxieHHoft npn BaaHMOAeACTBHH 
AHxnop3Tana u 3TKneuAKaMHKa, nyrcM 
AHCTHiuiflmm oTAenmoT boay, ahxjiop- 

3TaH, STHJieHAHaMMH AO nOHBJieHHH 
B AHCTKJUiaTe CJieAOB l~(2-aMHH03THJl)- 

asHpHAKHa. 

• Ha pexTHiHxauwo !-(2-aMHK03THJi)- 
aaHpHAMHa nocTynaeT CMccb cocTasa: 



10 



15 



TexcaH 190 97,4 " 

npHMecK 5 2,6 

Hcn<wib3yeTCfl An* noBTopHoro Bbfte- 
nemn 1 - ( 2-aMHH03T>ui ) -asupHAHwa . 

HhxhhA cjio**, coAepxanpift 3TnneHAH- 
aMHK » mnxepasKH, bo ay, cjieAM yrneao- 

AOPOAOB, MOZeT nOBTOpHO HCnOJXBSOBaT^ 

ch axih CHHTesa 1 -( 2-aMHH03THn J-asnpH- 
AMHa wih HcnojibsoBaH ah* ftojiy^emi^ 
3TnneHAHaMHHa h nmiepaaiofa. 
•paxiuw II^t.xot, 70-127°C. 
CocTaB: r.Mac. 
Texcau 8 

l-(2-aMHHO- 
3THJl)-a3H- 
PHAKH 



Z 

40 



12 



60 



1 - ( 2-aMHHO- 


r.Mac. ' 


Z 






9THn)-a3HPH- 






flHM 


355 


35,5 


IbinepaaHH 


161 


16,1 


AMHH03TKTUIH- 






nepasHH 


267 


26,7 


3TmieHflH- 






3MHH 


130 


13,0 


Bo«a 


55 


5,5 


IIpHMeCH 


32 


3,2 



20 



25 



OpaxuHH II BosBpanjaerca npH iiob- , 

TOPHOM BWAeneHHH l-(2-aMHH03TKJl)-a3H- 
PHAMHa. 

♦paxuHH 111/r.xnn. 128-1 30*C. 



He 12 TeopeTmecKKX Tapejiox, (JuierMO- 
Boe wciio 1-1,5. 

200 r rerccaHa, npeABapHTejibHo oOpa- 

GOTaHHOrO 10Z-HbM bo ahum paCTBOpOM 
rHApooxHCH HaTpKff, OCpafioTxa npOBO- 
AKJiacb nyTen BcrpBXHBaHHH b AejiHTenb- 
Koft Bopotuce 200 r rexcana h 50 r 
BOAHoro pacTBopa thapookhch hatphu . 
Ilocne oTcnauBaKHH h pasAejieHH* cnoes 
nonyncHo 50 r .boahoto pacTBopa rw^po- 

OXHCH°HaTpH* (HOTKHft CJIoft) H 200 T 

rexcaHa (sepxHaft cnoft), pH rexcaita 
8,2, TeNnepaTypa kkhehmh 65-68°C. 
IIpH pexTK^KxauHH nojiyMeHu cneAyxraiHe 

$paKUHH. 

64-69°C. 

r.Mac. % 
55 9,9 



35 



CocTaB : 

l^(2-aMMHO- 

3TMn)-a3H- 

PHAHH 

IIpHMeCH flMH— 

HOdTHJinHnepa* 

3HHa H AP. 

KyGbBbiA .ocTai 

AMMH03THJ1*- 

rmnepA3HH 

ItpKKeCK 
l-(2-aMHHO- 
3THJl)-a3KpH- 
AHH (nOJIH- 

Mep) 



r.Mac. 



335,0 99,7 



1.0 


0,3 


cocTasa : 




r.Mac. 


• 2 


267 


92,1 


!5 


5,1 



8 



2.8 



BbDCOA l-(2^aMHH03THJl)^a3HpH^HHa 

4Q npH pa30Boft oMHCTxe cocTasnneT ^ = 
a/ i« 355 ■ 

=94, 3Z ot 3arpy3KH. 

C yneroM BosspaTos npw noBTopHofl 
p€KTH*HKaUKH i&paxijHH II: ^iZ -97^ 
45 ot 3arpysKH. 



ftpaxuH* I, 
CocTaa : 
Bo/ia 

3thjxckah- 

aMHK 

IlKnepasHH 

IIpHMeCH 

TeiccaH 



130 
161 
!6 
192 



23,5 
29,1 
2,9 
34,7 



r.Mac , 



CMecb paccnaHBaeT- 



Ilocne oxna^cHHH (frpaxuHH I ao tcm- 
ncpaTypu 20-22°C 
- ca. 

BepxHHft cnoA cocTasa: 

r.Mac. 



n p h m e p 2, Ha pexTM^MxauHw 
B3«Ta pcaxuMoHHan CMecb, no^eHHa« 

npif B3aHM0AeftCTBHH AHXJIO P 3TaHa H 

50 3 ™neHAMaMHHa. 
CocTaa: 
1~( 2-aMHHo- 

3THJl)wa3H- 
PHAHH 

5 5 3THJieHAH- 

aMHH 

IlHnepa3MH 
Amhhos TKnnH— 
nepasKH 



449 

253 
181 

36 
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44,9 

25,3 
18,1 

3,6 
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3 1300021 

i. 

AwxnopiTax 3 0,,3 

Bo^a • 78 7,8 

B peaKUHOHHyw CMecb AotiasjieHO 
200 r yrjiesoAopoAHOft CMecH c t.khti. 
90-1 05° C , nonyueHHoft npH ahctkjuih- 
uhm 6cH3HHa BT-70. Cwccb yrJiesoAopo- 
AOB npeABapHTejxbHO oOpafioTana 20 r 
30Z-Horo pacTBopa thapookijch Kannn 

nVTCM BCTpRXMBaKHR B A^HTeJIBHOft BO" 

poHxe. Ilocnc OTAeJiemw hhxkbto cjioh 
(tkapookhch xanHfl) nonyneHa yrneso- 
AOpoAHan CMecb b KunmecTBe 200 r 
c pH-10. PeKTHcJwicauHH ocymecTBJiHJiacb 
Ha KonoHHe 12 TeopenwecxHx Tapenox, 
4merHOBoe mono 2, nony^eHw cjica^o* 
mHe ^paxuHH. 

<DpaKUHH I, t.khiu 87-106 C. 

CocTaa: 

3THJieHAPaMHH 

m FlKnepa3HH 
Anxjioparair 
BoAa 

l-(2-aHHHO- 
3THJl)-a3HpHAHH 

yrJieBOAOpOAbi 

OpaKUHH I nocJie oxnaxAemt* ao 
30° C paaAeneHa Ha ABa cjioh. 0 
BepxHHM cnoft cocTasa: . 

r.Mac. Z 
yrJteBOAopoAu 178 95,2 
l-(2-aMHHo- 

3TKIl)-a3HpK- 

ahh 6 3,2 

IlpHMecH 3 1,6 



PHAhh (no- 

JWMep) 12 25 f 5 

BbocoA uaneaoro npoAyxTa npH pa30- 



BOft OKHCTKe 



521-87 5 
44S~ 87 ' 5 > 



C yneTOM B03T 



spaTOB Ann noBTOpHoft pasroHKH bwcoa 

414 

l-(2-aMHK03THh)-a3HpHAHHa -jp-§ »92 f 2Z. 

n p h m e p 3. PexTH$HxauHH oie- 
ch aHanorHMHa npHMepy I 6es npeABa- 

pHTeJIbHOft 06pa60TKH THAPOOKKCblO HaT- 
PHH. 

K peaicuHoHHoft CMecH Ao6aBiieHo 
200 r rexcana pH«6,2. 

IIoJxyncHw gpaxuHH I h II aHaiionm- 
ho npHMepy I . 

ftpaxuHH III, t • khii . 128-130°C. 



r.Mac. 


Z 


253 


35,9 


181 


25,7 


3 


0,4 


78 


11,1 


9 


1.3 


180 


25,6 



20 



25 



30 



CocTaB : 


r.Mac. 


Z 


l-(2~aMHHO- 






3TKn)~a3H- 






PHAHH 


300 


99,7 


IIpHMeCH 


1 


0,3 


Ky6oBMft ocTaTOK 


cocraea: 






r.Mac. 


Z 


AMHH03THJI- . 






nmepa3HH 


267 


82,2 


IIpHMeCH 


15 


4,6 


1 - ( 2-aMHHO- 






3THJl)-a3HpH- 






AMH 


43 


13,2 



35 



BbOCOA l-(2-aMHH03THJt)-a3HpKAHHa c 
yHeTOM HCnOJ1b30BaKHH BTOpOA 4>paKUHH 

312 

a™ noBTopHoro Hcnonb30BaHHH m 
87,82 ot 3arpyxeKKoro. 



BepxHHft cnofl nocrynaeT ajih noBTOp- 
Horo Hcnonb30BaHH« npH BuaejieHKM 

1 -( 2-aMHH03THJl ) -a3HpHflHHa . 

OpaxitHH II,T.xHn. 107-129°C. 

Z 



CocTas; r.Mac. 
yrjiCBOAopoAW 20 
!-(2-aMHHo- 

3THn)-a # 3HpH- 
AHH 35 



40 



36,4 



II p h m e p 4. Ha pexTH^HxauHio r. 
B3HTa CMecb, nojiynaeMaA B3aHMOAeficr- 

BHCM 3THJieHAMaMHHa C OKHCblO 3THJICHa 

c nocjieayjonieft <cyjib4x>3TepH$HxaAHeft 

aMHH03THJI3TaH0JiaMHHa H ero UHXJlHSa- 

UHCfk. 

cncAy»n;ero cocTasa: 



BsHTa CMecb 



63,6 

IlocTynaeT Ann noBTopHoro HcnojibsoBa- 

HHH. 

OpaxuHA III, t.xhh. I29-130°C. 
CocTaB: r.Mac % 

\ - ( 2-3MHHO- 
3THJl)~a3HpH- 

AHHa 
(IpKMeCH 

KydoBbtA ocTaTOK 



45 



50 



393 
1 

cocTaBa: 
r.Mac . 



99,7 
0,3 



1 -( 2-aMHHO- 


r.Mac. 


X 






9THJl)-a3H~ 






PHAHH 


150 


15 


tlwiepaaHH 


240 


24 


AHHH03THJI- 






3T3HOJiaMHH 


30 


3 


Amhho3tkji~ 






nHnepaaHH h ap. 


180 


18 


Bona 


400 


40 



AKHH03THJ1- 

nnnepaaHH 
l-( 2-aMHHo- 

3TRTl)-a3H- 



55 



35 



74,5 



PexTHctKxauHH ocymecTBJianacb Ha 
KcjnoHKS 12 TeopHvecKHX rapenox, Svisr- 
MOBOe mhcjio 1 . 

B peaxuHOHHyK) CMecb AoCaBJieno 
200 r yrjteBOAopoAHoA CMecn c T.KHri # . 
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80-100°C, nonyifeHHoA npH ahcthjuihuhh. 
6eH3HHa. Cwecb yrJieBOAopogoB npeABa- 
pHTenbRo o0pa6OT8Ha 20Z~m*« do ahum 

paCTBOpOM THAPOOKHCH HETpKH • IlOCJie 

paccjiaHBaHHA norty^eHo 200 r yrn&Bo~ 5 
AOpoaob, pH«8. 

ripn pexTH$HxauHH noiiytteHbi cneAyw- 
WHe ^paxqm. 

♦paKuiw I, T.KHn. 78-99° C. 

10 



Cocraa : 


rp. 


Mac.Z 


Boas 


400 


49,4 


IlHnepaaKR 


240 


29,6 


ymeBoao- 






POflbl 


170 


21,0 



$paxuH* I nocjte oxjimabhhh ao 



15 



24 C paaA&neHa na Asa cjioh. 
BepxHHft cnoft cocTaBa: 

rp, Mac.Z 
yrneBOAopoAH 169 98,8 
Thtnepasm 2 1,2 

BepxUHfl cnoft nocTynaeT Ann noBTop- 

Horo BbmeneHHH !-(2-aMHH03THn)-a3HPH- 

AKHal 



20 



*paxuMH II, T.KHn. 99-129 C. 



CocTap : 
yrneBOAOpoAP 
l-(2-aMHHo- 

3TMJl)-a3KpH- 
AHH 



rp. 
30 



35 



Mac.Z 
46,1 



53,9 



2S 



OpaicAHH II HcnoAbayeTCii Ann nos- 

TopHOft peXTH^HKaAHM. 

ftpaxitHH III, T.KHn. I29-130°C. 
Cocras: rp. Mac.Z 



30 



l-(2-aMHHO- 

3THJI )""a3HpH"* 

AHH 100 

flprtMecH 0,2 
KyOoauft ocTaTCK coerasa: 
rp. 

AMHH03THJ1— 

3Ta)iojiaMHH 30,0 * 

AMHH03THJI- * 

nHnepa3HH 
k ap. npn- 
Mecn 

I -( 2— aMHHO— 

3THJ1 )— E3H— 
PHAHH J5 



99, 
0,2 

Mac.Z 

13,2 



179,8 80,1 



6,7 



BbocoA uejiesoro npoAyKTa npH paso- 
soft oHHCTKe 66, 7Z, c y^eTOM Boanpa- 

TOB AHH nOBTOpHOft PeXTH$HXaUHH BblXOA 
1 — ( 2— aMHH03THJt ) M B3HpHAHHa 90Z. 



* o p m y n a 



K 3 

3 



o 6 p e t e h 



H H 



Cn0C06 BHACJieHHH 1- (2-aMHH03THfl)- 

a3HPHAHHa H3 peaKiufOHHoft cMecK -nyTeM 

peKTH^HKaUHH, O T fl h q a M H A - 

c n TeM, uto, c uenbio yBejiHtteHHH 
BbtxoAa h noBbimeHHfl hhctotm ueneBoro 
npoAyKTa, peaxuHOHHyw cnecb noAsep- 
rajOT BsaHMOAeftCTBWo co CMecbio aJiHtfra- 
THttecxHx yraeBOAOpoAOB c t.kwi. 
65-105 C, npeABapHTenbHo o6pa6oTaH- 

Hoft BOAHbH paCTBOpOM mejioun ao pH ^ 
8-10. 
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